Structural and functional dissection of aminocoumarin antibiotic biosynthesis: a review.
Aminocoumarin antibiotics are natural products of soil-dwelling bacteria called Streptomycetes. They are potent inhibitors of DNA gyrase, an essential bacterial enzyme and validated drug target, and thus have attracted considerable interest as potential templates for drug development. To date, aminocoumarins have not seen widespread clinical application on account of their poor pharmacological properties. Through studying the structures and mechanisms of enzymes from their biosynthetic pathways we will be better informed to redesign these compounds through rational pathway engineering. Novobiocin, the simplest compound, requires at least seventeen gene products to convert primary metabolites into the mature antibiotic. We have solved the crystal structures of four diverse biosynthetic enzymes from the novobiocin pathway, and used these as three-dimensional frameworks for the interpretation of functional and mechanistic data, and to speculate about how they might have evolved. The structure determinations have ranged from the routine to the challenging, necessitating a variety of different approaches.